AHHOTALUMUA K PABOYEN NPOMPAMME

no yyebHomy npedmemy «Anzebpa» Onsi 8 knacca
Paboyass nporpamma no anrebpe 8 knacca cocTaBrieHa Ha OCHOBaHUW CreayrLnX
AOKYMEHTOB:

1. lMNpukasza MwuHoBpa3oBaHuA Poccum ot 05.03.2004 Ne1089 «0O6 yTBEPXOEHUN
dhenepanbHOro KOMMNOHEHTa rocyAapCTBEHHbIX 06pa3oBaTeNibHbIX CTaHAAPTOB HavyanbHOro
obuiero, OCHOBHOro obuiero n cpeaHero (NomHoro) obLero obpasoBaHUsY;

2. lMpumepHbIX N aBTOpCKUX nporpamm obuieobpasoBaTesibHbIX NPEeaMETOB OCHOBHOMO U
cpegHero obuero obpasoBaHus;

3. Y4ebHoro nnaHa MAQY COLL Ne5 r. Mwunma Ha 2017-2018 yuebHbin rog;

4. lonoxeHnss o Paboyen nporpamMmme Yy4yebHbIX KypcOB, NpPeaMEeToB, AUCLMMINH
MyHuuunansHOro  aBTOHOMHOro  obuweobpasoBaTenbHOro  yupexaeHunss  «CpeaHsis
obweobpasoBaTtenbHaa wkona Ne5 . Vwumay, yTBepXOEHHOMO NPUKa3oM Mo LUKone
Ne1710a ot 05.07.2017r.

Pabouas nporpamma no anrebpe 8 knacca paspabotaHa B COOTBETCTBUM C MpOrpammMmon Mo
anrebpe 8 knacca (astop - A.I'. MopgkoBsu4), aBTopbl y4ebHuKa 1 3agadHunka — A.l.Mopakosuy,
E.E.TynbuymHckasn paccumtaHa Ha 3 4 B Hegento (102 4 B roa).

Anrebpa HaueneHa Ha dOpMUpPOBaHWE MaTemMaTU4eCcKOro annapata AN peweHus 3agad u3s
MaTemMaTUKN, CMEXHbIX NPeAMETOB, OKpYXXatoLLen peanbHOCTU. A3bIK anredbpbl nogyepknsaeT 3HavyeHne
MaTeEMaTUKN KaK s3blka AN NOCTPOEHUs MaTemMaTU4eCKUX Moaeren, npoueccoB 1 SBIIEHUIN peanbHOro
Mupa. OOHOM M3 OCHOBHbIX 3afday u3yyeHus anredbpbl 9BNAeTCs pasBUTUE  anroOpUTMUYECKOro
MbILUSEHNS, HEOBXOOMMOro, B YaCTHOCTWU, AN OCBOEHUSA Kypca WH(OpMaTUKX; OBrageHue HaBblkaMu
AenyKTUBHbIX paccyxaeHun. [MpeobpasoBaHne CUMBONUYECKUMX (POPM BHOCUT CBOW cheundunyeckum
BKNag B pasBuMTME BOOOpaXkeHusi, CNocoBHOCTEN K MaTeMaTuvyecKomy TBOpYecTBY. [pyron BaXKHOM
3agadven nsyveHuns anrebpbl SBRASETCA MofyyYeHUe LWKOMbHUKaMN KOHKPETHbLIX 3HAHUM O (PYHKUMAX Kak
BaXKHeWLLen maTemMaTU4ecKo MOAenu And OnucaHus U uccnefoBaHusa pasHoobpasHbIX NpoLeccoB
(paBHOMEPHbIX, PAaBHOYCKOPEHHbIX, AKCMOHEHUMANbHbIX, NePUOANYECKUX U Ap.), ANna opMmpoBaHus y
yyalmnxcs npeacraBneHnii 0 ponM MaTtemMaTuK/ B Pa3BUTUM LMBUAU3ALMN U KYNbTYpbI.

OneMeHTbl NOrMKA, KOMOWHATOPUKW, CTAaTUCTUKA U TeopuM BeposATHOCTEeM cTanu
ob6s13aTeNbHbIM  KOMMOHEHTOM  LUKONbHOTO  O6pas3oBaHusl, YCUMMBAKOLWIMM €ro  npuknagHoe u
npakTM4yeckoe 3HauveHue. OTOT MaTepuan Heobxooum, npexge Bcero, Ans  (OPMMPOBaHMUS
PYHKUMOHANBHON PaMOTHOCTM — YMEHWUI BOCMPUHMMATb W aHanuMaupoBaTb WHGOPMAaLMIo,
npeacTaBfeHHYo B pasnnyHbiX oopmax, MOHUMATb BEPOSITHOCTHbIV XapakTep pearbHbIX 3aBUCMMOCTEN,
nNpou3BoANTbL MNpOCTENLUNE BEPOSTHOCTHblE pacyeTbl. W3yyeHne OCHOB KOMOWHATOPMKU MO3BONUT
yyallemycsl OCyLLECTBNSATbL PaCCMOTPEHME criydaes, nepebop 1 NoAacyeT Yncna BapnuaHToB, B TOM Yncne
B NPOCTENLLNX NPUKINagHbIX 3agadax.

Taknum obpasom, B Xoge OCBOEHNSA CoAepKaHUs Kypca obyyarouwuecs rosy4arom 803MOXHOCMEb:

e pasBMBaTb [MpeAcTaBreHNs O YuUCre U PO BbIMUCIIEHUA B YeroBEYEeCKOW MpakTuKe;
chbopmmpoBaTh MNpPaKTUYECKME HAaBbIKM BbINOSIHEHUST YCTHbIX, MUCbMEHHbIX, UHCTPYMEHTAsbHbIX
BbIYMCINEHUI, Pa3BNBaTb BbIYUCIIUTENBHYIO KYNbTYpY;

e OBNageTb CUMMBOMMYECKUM  43blkoM  anrebpbl, BblpaboTate  ¢opManbHO-onepaTuBHbIE
anrebpandeckme yMEHUA W HayudUTbCA TMPUMEHATb UX K pPELeHUM0 MaTemMaTUyecKux Wu
HemMaTemaTuyecKux 3agav;

e UM3Y4YUTb CBOMCTBA M rpadukm  3reMeHTapHbliX  (YHKUMA, HayuYUTbCA  UCMNOJSIb30BaTb
yHKUMOHANbHO-rpauyeckme  npeacrtaBneHus AN OnuMcaHns W aHanusa  pearnbHbIX
3aBMCUMOCTEN;

e pa3sBMBaTb NPOCTPAHCTBEHHbIE NpeaCcTaBneHnsa n n3obpasntenbHble YMEHUs, OCBOUTb OCHOBHbIE
dakTbl U MeTOAb! NNAHUMETPUN, MO3HAKOMUTBLCS C MPOCTENLLUMN NMPOCTPAHCTBEHHBIMU TENaMn 1
X CBOMCTBaMU;



e MONYyYUTb NPeACcTaBNeHNs O CTaTUCTUYECKMX 3aKOHOMEPHOCTSAX B pearilbHOM MUpe U O pasfnnyHbIX
cnocobax mx msyveHusi, 06 OCOBEHHOCTAX BbIBOOOB M MPOrHO30B, HOCALLUMX BEPOSATHOCTHbIV
Xapakrep;

e pasBuUTb JIOMMYECKOE MbIWMEHNE U pedYb — YMEHUA norm4yeckm OOOCHOBLIBATbL CyXOEHUS,
NPOBOAUTL HECIIOXHble cucTemMaTmusauun, NPMBOANTL NPUMEpPbLI U KOHTPNPUMEPDI, UCMONb30BaTb
pasnuyHble A3bIKM MaTeMaTUKK (CITIOBECHbBIA, CUMBOJSIMYECKUIA, rpadnyecknuin) ona unncTpawmm,
WHTepnpeTaunn, aprymeHTaumm n gokasaTesibCTBa;

e cdopMupoBaTb NpeacTaBneHnst 06 n3ydaemMblX NOHATUSAX U MEeTOLax Kak BaKHEWLLMX cpeacTBax
MaTeMaTUyecKoro MoAenMpoBaHus pearnbHbIX NPOLECCOB U SBIIEHUN.

N3yyeHne martemMaTukm Ha CTyneHu OCHOBHOro obuiero obpasoBaHuMs HarnpaBneHO Ha [AOCTUXKeHue
crneayloLwmx uenen:

OBnageHue CUCTEMOM MaTeMaTU4YeCKMX 3HAHUA U YMEeHUM, HeoOXOAUMbIX Ofs NPUMEHEHUS B
NPaKkTU4ECKON OEeATENbHOCTUN, N3YYEHUSA CMEXHbIX ANCUUNIINH, NPOAOIMKEHNA 0Opa3oBaHus;

MHTenneKkTyanbHoe pa3BuTUe, (HDOPMUPOBAHME KAYECTB JIMYHOCTM, HEOOXOOUMbIX YeroBeKy Ans
NOJTHOLLEHHOW XN3HN B COBPEMEHHOM OOLLIECTBE, CBOMCTBEHHbBIX MaTEMaTUYECKON OeATENbHOCTU: ACHOCTU U
TOYHOCTM  MbICNIN,  KPUTMYHOCTM  MbILUSIEHUS,  WHTYWMUMMK, JIOTMMECKOrO  MbIWNEHUsl, 3NeMEeHTOB
anroOpUTMUYECKON  KyrbTypbl, MNPOCTPAHCTBEHHLIX MNPeACTaBfEeHNA, CNOCOBHOCTM K MPEOAOSIEHMIO
TpyaHoCTEN;

c¢hopMmupoBaHue npeacTaBneHnn 0b noesax u MeTogax MaTteMaTUKN Kak YHUBEPCAITbHOMO S3blka HayKu
N TEXHUKWN, CPeacTBa MOAENMPOBaHUS SIBIEHUI U NPOLIECCOB;

BOCNUTAHME KyNnbTypbl IMYHOCTU, OTHOLLEHUS K MaTeMaTmke Kak K 4acTu obLedenoBeyeckomn KynbTypbl,
urparoLlen ocodyto ponb B 0OLLLECTBEHHOM Pa3BUTUMN.

Llenbto nsyyeHus kypca anrebpsbl B 8 knacce:

- pasBuTME BbIYUCNUTENbHBIX U (OpPManbHO-ONepaTUBHbLIX anrebpanyeckmx yMeHurn OO0 YPOBHS,
NO3BOSISIIOLLErO YBEPEHHO MCMOMb30BaTh UX MPU  peLlleHun 3aady MaTeMaTUKM U CMEXHbIX NpeaMeToB
(cbmsmka, xumnsa, nHpopmaTtmka n 1.4.),

- YCBOEHWe annapaTta YypaBHEHWW M HepaBEHCTB KakK OCHOBHOrO cpeacTBa MaTemMaTuyecKoro
MOAENMPOBaHMA NPUKNaaHbIX 3a4a4, OCyLeCTBNEeHNe (PYHKUMOHaNbHON NOArOTOBKM LUKONbHUKOB;

- pa3Butne pebeHka Kak KOMMETEHTHOW SfMYHOCTM MNyTEM BKIIKOYEHUSI €ro B pasfiMyHble BUAbl
LEeHHOCTHON 4ernoBevecKkon [OeATenbHOCTU: yyeba, MNOo3HaHWs, KOMMYHUKaLMs, npodecCuoHanbHo-
TpyooBon BbIOOP, JIMYHOCTHOE CcamMopas3BuTUEe, LEHHOCTHble OpWMEeHTauuMu, TMOUCK  CMbICIIOB
XN3HEOEeATEeNbHOCTY;

- OBflaieHne He TONbKO onpeaeneHHoOW CyMMOW 3HAaHUW U CUCTEMOW COOTBETCTBYIOLUUX YMEHUN U
HaBbIKOB, HO M KOMMNETEHUNAMM.
3apaum oby4yeHus anrebpbl B 8 knacce:

- BblpaboTtaTb yMeHMe BbINOMHATL TOXAECTBEHHbIE NPeobpa3oBaHWs paLMOHanbHbIX BbIPAXXEHWMN.

- Pacwwmputb Kknacc yHKUUW, CBOMCTBA WU rpadukM KOTOPbIX M3BECTHbI Yy4yaluMCcs; NPOOOITKUTb
bopMmnpoBaHue npeacTaBrieHUn 0 Takux PyHOAMEHTArbHbIX MOHATUAX MaTeMaTUKN, KakKnMU SBRSOTCA
NOHATUA YyHKUMK, €€ obnacTu onpefeneHusi, orpaHMdYeHHocTU. HenpepbiBHOCTU, Haubonbliero wu
HauMeHbLUEero 3Ha4yeHu Ha 3aJaHHOM MPOMEXYTKE.

- BblpaboTaTb ymeHMe BbINOSMHATL HECMOXHbIE Mpeobpa3oBaHUs BbipaXkeHUN, coaepXalnx
KBagpaTHbIN KOPEHb, N3y4nTb HOBYHO (DYHKLIMIO .

- HaBecTtn onpegenéHHbl NopsaoK B NpeAcTaBieHnsax yq4almxca o AeNCTBUTENbHbIX (pauMOHanbHbIX
N nppaumoHanbHbIX) Yncnax

- BoipaboTaTb yMeHUe BbINOSTHATL 4ENCTBUA Hag, CTENEHAMM C NHOOBIMKU LenbiMU nokasaTensiMu.

- BolpaboTaTb yMeHusi pelwaTtb KBagpaTHble YPaBHEHUA U ypaBHEHUS, CBOASALLMECS K KBaAPATHbIM, U
NPUMEHATb UX NMPU peLleHun 3agau.

- BbipaboTtate ymeHus pewatb NUHEWHbIE W KBagpaTHble HepaBeHCTBA C OAHOW MNepeMeHHOW;
NO3HAKOMUTLCS CO CBOMCTBAMN MOHOTOHHOCTU (PYHKLIMW.

COLEP>XXAHUE YYEBHOIO NMPEOMETA

Apucpmemuka



HaTypaneHble uncna. [ecAatuyHas cuctema cumcneHus. Pumckaa Hymepauus. ApndmeTtmyeckue
AEeNncTBus Hag HaTypanbHbIMKU Yucnamu. CTeneHb ¢ HaTyparnbHbIM NOKasaTenem.

HenumocTtb HaTypanbHbIX yncen. NpusHakm genumocTtn Ha 2, 3, 5, 9, 10. lNpocTble U cocTaBHbIE
yncna. PasnoxeHne HaTypanbHOro 4mcra Ha NpocTble MHOXUTENW. Hanbonblimi obwun genutens u
HanmeHbLLee obLlee kKpaTHoe. [leneHne ¢ ocTaTKoM.

[Opobun. O6bikHoBeHHast Apobb. OcHoBHOE cBOMCTBO Apobu. CpaBHeHne apoben. ApudmeTtmnyeckmne
AencTBnNS ¢ 06bIKHOBEHHBIMY ApobAMU. HaxoxaeHne YyacTu OT Lerioro 1 Lernoro no ero 4acTu.

HecatnyHas apobb. CpaBHEHUE AeCATUYHbIX Apoben. ApudmeTnyeckne AeNCTBUS C AECATUYHBIMM
apobsamun. MNpeacraeneHne gecatudHon apobu B Bnae obbIKHOBEHHOW ApobU M 0ObIKHOBEHHOW B BUAE
JECATUYHON.

PaunoHanbHble u4ucna. Llenble uucna: nonoxutenbHble, oOTpuuaTernbHble W Hynb. Moaynb
(abcontoTHaa BennuuHa) yucna. CpaBHeHWE pauuoHasnbHbIX yucen. ApudgmeTndeckme AEUCTBUS C
paunoHanbHbiMy Yncnamu. CteneHs ¢ LenbiM nokasatenem.

Uucnosble BblpaXeHWd, MNOPSAOK OEWCTBUA B HWUX, WCNOMb30BaHME CKOOOK. 3aKoHbl
apupmMeTUdecknx 4eNCTBUN: NEePEMECTUTESNbHbIN, CodeTaTeNbHbIW, pacrnpesenuTenbHbIn.

HencteutensHble yucna. KBagpaTtHbii kopeHb M3 yucna. KopeHb TpeTben cteneHu. [loHsaTue o
KOpHe N-cTeneHn m3 yncrna. HaxoxgeHne npubnmkeHHOro 3HadeHusi KOpHS C MOMOLLBIO KarnbKynaTopa.
3anncb KOpHEN ¢ NOMOLLLIO cTeneHn ¢ ApOobHbIM nokasaTenem.

MoHsaTne 06 uppaumoHanbHOM uucrne. VppaumoHanbHOCTb 4ucna. [ecatuyHble npubnmxeHns
nppaumoHanbHbIX Yncen.

HdenctButenbHble 4yucna kKak OeckoHeuYHble fecsaTudHble Opobu. CpaBHeHue AencTBUTESNbHbIX
yucen, apudmMmeTndeckne encTBmUS Hag HUMN.

OTanbl pa3BUTUS NpPeacTaBreHns o Yucne.

TekcToBble 3agayun. PelueHne TEKCTOBbLIX 3a4ay apnugmMeTnyeckmum cnocobom.

N3mepeHuns, npnbnuxkeHus, oueHkn. EanHMubl namepeHus AnuHbl, nnowaan, obbema, macchbl,
BpeMeHN, CcKopocTU. Pasmepbl OOBLEKTOB OKpyxatowero mupa (OT 3feMeHTapHbIX 4YacTtuy, Ao
BceneHHon), 4NNTENBHOCTL NPOLIECCOB B OKPYXXatoLLEM MUPE.

lMpencraBneHne 3aBUCMMOCTU MeXAY BeENMYMHamMu B Buge oopmyn.

MpoueHTbl. HaxoxaeHne npoueHTa OT BEMUYUHBI, BEMUYUHBI MO €€ NPOLEHTY.

OTHOwWweHMe, BblpaXeHne OTHOLWeHUs B npoueHTax. lNMponopums. MNponopunoHanbHas u obpaTHO
nponopumoHarnbHas 3aBUCUMOCTMU.

OkpyrneHue uucen. lNpukngka M oueHKa pesynbTaToOB BblYMCNEHUW. BblioeneHne MHoOXuTens -
CTeneHn OecsTu B 3anMcu ymcna.

Anzebpa

Anrebpanyeckne BblpaxeHusi. ByKBeHHbIE BbipaXXeHUs (BblpaXkeHnsa ¢ nepemMeHHbIMn). Yncnosoe
3HayeHne ByKBEHHOro BbipaxeHus. [onycTuMmble 3Ha4YeHUa NepeMeHHbIX, BXOAAWnX B anrebpanyeckme
BblpaxeHus. [logcTaHoOBKa BbIpaXeHUN BMECTO nepeMeHHbIX. PaBeHCTBO OyKBEHHbLIX BbIpaXKEHUMN.
ToxgecTBo, Aoka3aTenbCTBO TOXAECTB. [peobpa3oBaHns BbIpaKEHNI.

CeowncTtBa cteneHen c uenbiM nokasatenem. MHoroyneHbl. CrnoxeHue, BblMUTAHWE, YMHOXEHne
MHOro4neHoB. ®opmyrbl COKpaLLEHHOMO YMHOXEHUS: KBagpaT CyMMbl U KBagpaT pasHoOCTU, Kyb cymmbl 1
Ky6 pasHocTu. dopmyna pasHOCTM KBagpaTtoB, oopmyna cymMbl Ky6oB 1 pasHOCTM KyboB. PasnoxeHune
MHOroyrnieHa Ha MHoxuTenu. KBagpaTtHbii TpexuyrneH. BbigeneHue nonHoro keagpaTta B KBagpaTHOM
TpéxuneHe. Teopema Bwueta. PasnoxeHwe KBagpaTHOro TpexyrieHa Ha JUHENHbIE MHOXUTENW.
MHorouneHsbl ¢ ogHon nepemeHHon. CteneHb MHorouneHa. KopeHb MHOrouneHa.

Anrebpanyeckas opobb. CokpaleHne apoben. [lencteus ¢ anrebpandeckumm apobsmu.

PaunoHanbHble BblpaxeHuss U ux npeobpasoBaHus. CBoncTBa KBagpaTHbIX KOPHENW U UX MPUMEHEHME B
BbIYUCIIEHUSX.

YpaBHeHUa 1 HepaBeHCTBa. YpaBHeHUEe C oaHOW nepemMeHHOW. KopeHb ypaBHeHUs. JIMHeHoe ypaBHEHWe.
KBagpaTHoe ypaBHeHue: opMyna KOPHEW KBagpaTHOro ypaBHeHus. PelweHve paumoHanbHbIX YypaBHEHWN.
Mpumepbl peleHns ypaBHEHUIN BbICLLUMX CTEMNEHEN; MeToAbl 3aMeHbl NepeMeHHON, pasnoXeHnss Ha MHOXUTESN.



YpaBHeHVe C ABYMS MepeMEeHHbIMU; pelleHne YpaBHEeHUs C ABYMS nepeMeHHbIMU. Cuctema ypaBHEeHWN;
pelweHne cuctembl. Cuctema OBYX NMHENHbIX YpaBHEHWUW C ABYMSA MNepeMeHHbIMMW; pelleHne MOACTaHOBKOW U
anrebpanyeckum CriokeHMeM. YpaBHEHME C HECKOSNbKMMU nepemMeHHbiMU. [pumepbl pelleHnst HenMHENHbIX
cucteMm. MNpumMepbl peLleHnsa ypaBHEHUS B LIENbIX YUCTax.

HepaBeHCTBO € ogHOWM nepemeHHoN. PelueHne HepaBeHCTBa. JIMHeHble HepaBeHCTBa C O4HON NepemMeHHON
n nx cuctembl. KBagpaTtHble HepaBeHCTBa. [pymepsbl peleHnsa ApobHO — NIMHENHbIX HEPaBEHCTB.

Yuncnosble HepaBeHCTBA U MX CBONCTBA. [loka3aTenbCTBO YNCMOBLIX U NIMHENHBIX HEPABEHCTB.

Mepexon oT cnoBecHon OPMYINMPOBKM COOTHOLLIEHWIA MEXAY BennyMHamm K anrebpandeckon.

PeuwleHwne TekcToBbIX 3agay anrebpandecknm cnocobom.

Uucnosble nocregoBatenbHocTU. [loHATUE nocnegoBaTenbHOCTU. ApudmeTudeckad M reomeTpudeckas
nporpeccun. dopmynbl obLiero 4YneHa apupPMEeTU4EeCKoOn W reoMETPUYECKOM MPOrpeccui, CymMmbl NEPBbIX
HECKONbKNX YIIEHOB apndMeTUYECKON N FEOMETPUYECKOMN MPOrpeCCUn.

CnoxHble NPoueHTHI.

Uuncnosble dyHKumn. lMoHaTne dyHkumm. Obnactb onpegeneHns yHkumn. Cnocobbl 3agaHnsa yHKUUN.
Mpadmk dyHKUMKM, BO3pacTaHne n ybbiBaHWe OYHKLUMW, Hamborbllee N HaMMeHbluee 3HavyeHUst PYHKUUK, HYMn
OYHKLUKM, MPOMEXYTKN 3HAKOMOCTOSAHCTBA. YTeHMe rpadpmnkoB pyHKLMIA.

®PyHKUMK, onucbiBaKOLWMeE MPAMY0 U 06paTHY NPOMOPLMOHANbHYK 3aBUCUMOCTU, MX rpadmku. JinHenHas
dyHKUMSA, ee rpadmK, reoMeTpmuyecknin cMbicn koadduumeHToB. Mmnepbona. KsagpatnyHasa dyHkums, ee rpadmk,
napabona. KoopguHatbl BepwwuHbl napabonbl, ocb cuMmmeTpun. CTeneHHble QYHKUMM C  HaTypanbHbIM
nokasatenem, ux rpadukn. [padumkn QyHKUMA: KOpeHb KBaApaTHbIA, KOpPEeHb KyOu4eckumn, Mmoayrb.
Mcnonb3oBaHue rpadomkoB (PyHKUNIA ONs peLleHns ypaBHEHUA U CUCTEM.

Mpumepbl rpadunyeckmx 3aBUCMMOCTEN, OTpaKaloWMX pearibHble npouecchl: kornebaHue, nokasaTenbHbIN
pocT. Yncnosble (pyHKUUN, ONUCBLIBAIOLLIME 3TN NPOLLECCHI.

MapannenkeHbIn NnepeHoc rpadMKoB BAOSb OCEN KOOPAMHAT U CUMMETPUSA OTHOCUTENBHO ocen. KoopanHaTthl.
N300paxeHne umcen o4vkamMy KOOpAWHATHOW MnpsiMon. [eomeTpuyeckmid CmbICT mMogyns 4uicrna. Yucrnoeble
NPOMEXYTKU: MHTepBar, OTPe30K, Nyd. Popmyra pacCTOAHUSA Mexay ToYKaMmn KoopAMHATHOM NPSMOW.

[ekapToBbl koopauHaTbl Ha NIOCKOCTW; KoopAuHaTbl Touku. KoopauHaTtbl cepeguHbl oTpeska. dopmyna
pacCcToaHNs MeXay OBYMsSl TOMKaMu MNIIOCKOCTWU. YpaBHEHME NPSIMOW, YINIOBON KOIMMUUMEHT NPAMOK, YCrioBue
napannenbHOCTU NPsiMbIX. YpaBHEHUE OKPYXXHOCTM C LIEHTPOM B Havane koopauHat v B Niobon 3agaHHON TOYKe.

padhmnyeckas nHTepnpeTaumss ypaBHEHUN C ABYMSA MEPEMEHHBIMW M UX CUCTEM, HEPABEHCTB C ABYMS
nepemMeHHbIMU U UX CUCTEM.

AnemMeHmMbI 102UKU, KOMOUHaAMOPUKU, cmamucmuKu U meopuu eeposimHocmell

[okasatenbctBo. OnpeneneHusi, OokasaTenbCTBa, aKCMOMbl M TeOpeMbl; CrneacTBus. Heobxoaumble U
aocTtaTtoyHble ycnosus. KoHTpnpumep. [lokazatenbCTBO OT NpoTMBHOrO. [Mpsimas n obpaTtHas Teopembl.

lMoHsaTMe 06 akcuomaTuke U akCMoOMaTUYEeCKOM MOCTPOEHUU reomeTpuun. MaTtein nocTynat 3BKNuga M ero
ncropusi. MHoxectBa M KoMbuHaTopuka. MHOXeCTBO. DneMeHT MHoXecTBa, nogmMHoxecTtBo. O0beaAuHeHne u
nepeceyeHne MHoxecTB. [uarpammbl Aunepa. lNprumepbl pelweHns KOMOMHATOPHbIX 3agad: nepebop BapnaHTOB,
NpaBnno YyMHOXeHUS.

Cratnctudeckne padHble. [lpeactaBneHne faHHbIX B Buae Tabnuuy, guarpamm, rpadukos. CpegHue
pe3ynbTaTbl u3aMepeHun. NMoHATHE 0 CTaTUCTUYECKOM BbIBOAE HA OCHOBE BbIOOPKM.

MoHATME 1 Npumepbl CRnyYanHbIX COObITUN.

BepoaTHoCcTb. YacToTa cobbiTuA, BEPOATHOCTb. PaBHOBO3MOXHbIE COOLITUSE U MOACYET MX BEPOSTHOCTMW.
lMpeacTaBneHne o reoMeTpMYECKon BEPOATHOCTH.

TpeboBaHUA K YPOBHIO NOArOTOBKU BbIMYCKHUKOB

B pesynbrarte nsyyeHus anrebpbl y4EHUK OOIMKEH:
3HaTb/MOHUMaTb

- CYLLECTBO MOHATUS MaTeMaTUYeCKoro fokasaTenbCcTBa; NPUMeEpPbI AoKa3aTeNbCTB;

- CYLLECTBO MOHATUS anropuTMa; Nnpumepbl anropuTMoB;

- KaK WCMNomb3ylTcs MaTemMaTtuyeckne OpMynbl, YPaBHEHWSs U HepaBeHCTBA; MNpUMepbl UX
NPUMEHEHUs AN peLleHns MaTemMaTUYecKnX 1 NpakTUYeCKMX 3aaav;

- Kak MaTtemMaTuyecku onpepeneHHble YHKUMM MOryT OMUCbIBaTb pearibHble 3aBUCUMOCTU;
NPUBOAMUTL NPMMEPbI TAKOrO ONUCaHUS;



- KaK noTpeBHOCTU MpaKTUKXU MpUBENM MaTeMaTUYecKyld Hayky K HeobGXoAMMOCTM pacluMpeHUs
NOHATUS YNCNa;

-  BEPOSITHOCTHbIA XapakTep MHOMMX 3aKOHOMEPHOCTEN OKpyXKalolWlero Mupa; npuMmepsl
CTaTUCTUYECKNX 3aKOHOMEPHOCTEN U BbIBOOOB;

- Kakum 00OpasomM reomeTpusi BO3HWUKNA M3 NpPaKTUYECKUX 3adad 3emnemepusi; npumepsi
reoMeTpryeckmx 06 LEKTOB M YTBEPXKAEHMIN O HUX, BaXHbIX AN NPAKTUKK;

- CMbICN maeanusauuu, MO3BONSIOWEN pelatb 3agavyuM  peanbHOWM  OeWCTBUTENbHOCTU
MaTeMaTU4eCcKMMM MeTo4amMm, MpUMeEpPbI OLLMBOK, BO3HMKAOLLMX NPY aeanusauum.

Apucgmemuka

YmeTb:

- BbINOJSIHATbL YCTHO apudmMeTuyeckme OEeUCTBUA: CIOXEHWE U BblMUTAHWE OBY3HAYHbIX 4ucen U
AECATUYHbIX Apoben ¢ ABYMSI 3HAKaMK, YMHOXEHME OAHO3HAYHbIX YNCen, apudpmMeTnyeckme onepaumm c
0ObIKHOBEHHbLIMW APOBSAMUM C OAHO3HAYHLIM 3HAMEHATENEM U YUCTIUTESNEM;

- NepexoauTb OT OAHOM (bOpPMbI 3annCK YUCen K Apyron, NpeacTaBnaTb AECATUYHYO Apobb B BUAE
O0ObIKHOBEHHOM M B NPOCTENLLMX CrydYaax OObIKHOBEHHYIO B BUAE OECATUYHOW, NPOLEHTLI - B Buae Apobu
n gpobb - B BMAE MPOLEHTOB; 3anucbiBaTb OonblIMEe U Manble 4Yucna C WUCNONb30BaHMEM LESbIX
CTeneHen OecATKu;

- BbINOMNHATb apudMeTUYECKNE AENCTBUSA C pauMOHarbHbIMK YACIaMin, CpaBHUBATL pauvoHanbHbIe
N [OEeNCTBUTENbHbIE 4YUCNA; HAXOAUTb B HECMOXHbIX CryyasX 3Ha4yeHuss CTeneHenm C  uenbiMn
nokasatensaMm n KOPHEN; HaXOAUTb 3HAYEHNSA YNCITOBbIX BblPaXXEHUN;

- OKPYIMATb Lenble Yncna v gecsatuyHble Apobu, HaxoauTb NPUBNMXKEHNA Yncen ¢ HeJoOCTaTKOM U C
N30bITKOM, BbINOSMHATb OLIEHKY YMCITOBbIX BblPaXXEeHUN;

- MONb30BaTbCA OCHOBHbIMU €AUHMLAMWU OfMHbI, MacCbl, BDEMEHWN, CKOPOCTU, nnowaan, oobema;
BblpaxkaTb 6onee KpynHble eguHuubl Yepes3 6onee menkue n HaoboporT;

- pewaTb TEeKCTOBble 3adayn, BKNOYasi 3agayun, CBHA3aHHbleE C  OTHOWEHWMEM W C
NPONOPLMOHANbHOCTBLIO BENMYUH, APO6AMM 1 NpOLEHTaMK;

MCnonb3oBaTb NPUOBPETEHHbIE 3HAHNA N YMEHUSA B NMPaKTUYECKON AEATENbHOCTU U NMOBCEOHEBHON
YKU3HU ons:

- PeleHns HECMOXHbIX MPAaKTUYECKUX pacyeTHbIX 3agad, B TOM 4MCrie C UCMOSIb30BaHWEM MpU
HeoBX0aMMOCTM CNPaBOYHbIX MATEPMAnoB, KanbKynaTopa, KOMMNbTEpPa;

- YCTHOM NPUKUAKA U OLEHKM pesynbTaTa BblYUCIIEHUN; NPOBEPKU pes3yrbTaTa BblYUCEHUS C
NCMNonb30BaHNEM Pa3sfNYHbIX MPUEMOB;

- UHTepnpeTaummn pesynbTaToB peLLeHNs 3a4ay C y4eTOM OrpaHUYEHUNn, CBA3aHHbIX C peanbHbIMU
CBOWCTBaMM paccMaTpuBaeMbIX NPOLIECCOB U SBEHUN.

Anzebpa

YmeThb:

- COCTaBnATb OYKBEHHbIE BbIPaXeHUs W OPMynbl MO YCMOBMAM 3ajad; OCyLeCcTBNATb B
BblpaXeHuax n d¢opmMmynax YuCrioBble MOACTAHOBKUM W BbINOMHATL COOTBETCTBYHOLLME BbIYUCIIEHWS,
OCYLLEeCTBNAATb MOACTAHOBKY OAHOMO BbIPaXXeHWUs B ApYroe; BblpaxaTb U3 (hOopMysTi OOHY NEPEMEHHYHO
Yyepes ocTalbHbIE;

- BbIMNOSIHATbL OCHOBHbIE AENCTBUS CO CTEMEHSAMU C LenbiMU nokasaTensMmn, C MHOroYneHaMmm um ¢
anrebpavyeckummn ApobsiMn; BbINOMHATL  Pa3fNOXEHWe MHOrOYSIEHOB Ha MHOXWUTENW; BbIMOMHATb
TOXOeCTBEeHHbIE Npeobpas3oBaHUs paLMOHanbHbIX BblpaXXeHWUH;

- NPUMEHATb CBOMCTBA apuMeTUYEeCKUX KBagpaTHbIX KOPHEW [Ans BblYUCNEHUS 3HAYeHUn u
npeobpaszoBaHUN YNCIOBbLIX BblpaXXeHUIN, COAepXXalLmX KBagpaTHbIE KOPHU;

- pelwaTtb NYHENHble, KBapaTHble ypaBHEHUS U pauMoHarnbHble YpaBHEHUSA, CBOAALMECH K HUM,
CUCTEMBbI ABYX JIMHENHbIX YPABHEHUN U HECIOXHbIE HENTMHENHbIE CUCTEMBI;

- pewwaTtb NMMHENHbIE U KBagpaTHble HePaBeHCTBa C OAHOMN NepeMEHHON N NX CUCTEMBI;



- pewaTb TEKCTOBble 3agaynm anrebpavyeckum MeTOAOM, WHTEpPnpPeTMpoBaTbh MNOSTYyYEHHbIV
pesynbTaTt, NpoBoAUTbL OTOOP peLLeHnn ncxoasa ns opMynUpoBKU 3aauu;

- n3obpaxartb 4Yncna TouKkaMm Ha KOOPAMHATHON NPSAMON;

- onpegendatb KoopAuHaTbl TOYKM MNSIOCKOCTU, CTPOUTb TOYKUM C 3adaHHbIMW KOOpAMHaTaMu;
n3obpakaTb MHOXECTBO PELLUEHNIN JIMHENHOIO HEPABEHCTBA,

- pacnosHaBaTb apudMeTUYECKNEe U reoOMeTpUYECKne Nporpeccum; pellaTb 3agaqm ¢ npuMeHeHneM
dopmynbl 06LLEro YneHa n CyMMbl HECKOSTbKMX MEPBbIX YS1EHOB;

- HaxoauTb 3HaYeHus1 (PyHKUUKM, 3agaHHOM opMyrion, Tabnuuen, rpaukom, NO ee aprymMeHTy;
Haxo4uTb 3HAaYEeHNe apryMeHTa no 3Ha4YeHMIo OYHKUUK, 3agaHHON rpadomkomM nnm Tabnuuen;

- onpefensaTb CBOUCTBA (PyHKUMM NO ee rpaduky; NpUMEHATb rpadomyeckue npeacTtaBneHns npu
peLeHnn ypaBHEHNN, CUCTEM, HEPABEHCTB;

- ONUCbIBaTb CBOMNCTBA U3YYeHHbIX QOYHKUUIA, CTPOUTL UX rpadouKm;

MCNoNb3oBaTb NPMOBPETEHHbIE 3HAHMUS U YMEHUSI B MPaKTUYECKOM AEATENbHOCTM U NOBCEAHEBHOM
XWU3HW Ang:

- BbIMOSIHEHUSA pacyeToB No bopmynam, CoCTaBneHns popmyn, BblipaxarLmnx 3aBUCUMOCTU MeXay
peanbHbIMU BEMMYNHAMU; HAXOXOEHUS HY)XXKHOW (POpMYIbl B CNPABOYHbIX MaTepuanax;

- MOOEnMpPOBaHUA MNpPaKTUYEeCKUX CUTyaumhn U  UCCRedoBaHUA MOCTPOEHHbIX Moaenen c
ncnonb3oBaHMeM annapaTta anrebpsb;

- OMNMCaHus 3aBUCUMOCTEN Mexay (usnvyeckumn BenuynmHamum COOTBETCTBYHOLLUMMU dOpMynamu
npu nccneaoBaHUM HECMNOXHbBIX MPaKTUYECKNX CUTYaLNI;

- UHTepnpeTaumm rpamkoB pearnbHbIX 3aBUCMMOCTEN MeXy BerMymMHaMmu.

AneMeHmMbI J102UKU, KOM6UHamOpUKU, cmamucmukKu u meopuu eepoanocme&

YmMmeTb:

- NPOBOAUTbL HECNOXHble AoKa3aTenbCTBa, NofydaTtb NpocTenwmne CneacTBus U3 U3BECTHbIX UMn
paHee MonyYeHHbIX YTBEPXOEHUN, OLEeHUBaTb NOMMYECKYH MPaBUibHOCTb PacCyXOeHUW, UCNoNb3oBaTh
npumepbl 48 UAMKCTPaLUN N KOHTPNPUMEPDLI 1151 ONPOBEPXEHUS YTBEPXKAEHUN;

- U3BrekaTb MHOpPMaumIo, NpeacTaBneHHyo B Tabnvuax, Ha guarpammax, rpadukax; coctaBnaTb
Tabnuubl, CTPOUTb AMarpamMmmbl U TpaduKku;

- pewaTb KOMOMHATOPHbIE 3aayn NyTeEM cUCTeEMaTU4ecKoro nepebopa BO3MOXHbIX BapuvaHTOB, a
TaKKe C UCMNOSMb30BaHNEM NpaBuia YMHOXEHUS;

- BbIMUCNATL CpeaHne 3Ha4YeHNS pe3ynbTaToB U3MEPEHWUM;

- HaxoAWTb YacTOTy COOLITUSA, UCMONb3ys COBCTBEHHbIE HAbMAEHNA U rOTOBblE CTaTUCTUYECKMNE
AaHHblE;

- HAXOAUTb BEPOATHOCTU CIlyYanHbIX COObITUI B MPOCTENLLMX CIyYasX;

Mcnonb3oBaTb NPUOOPETEHHbIE 3HAHUA U YMEHUSA B NPaKTUYECKON AEATENBbHOCTM U NOBCEAHEBHOWN
XWU3HW ON4:

- BbICTpanBaHus aprymeHTaumm npyu gokasaTtenbcTee (B popMe MoHomora n guanora);

- pacno3HaBaHus NOrMYeCcKkn HEKOPPEKTHLIX PacCyXOeHUN;

- 3anNncu MaTeMaTUYEeCKNX YTBEPXKOEHUN, AOKA3aTENbCTB;

- aHanmsa pearbHbIX YACIOBbIX AAaHHbIX, NPeACTaBEHHbIX B BUAE Anarpamm, rpadoukos, Tabnuu;

- pelleHna npakTU4ecknx 3agady B MOBCEAHEBHOWM W NpodecCuMoHanbHOW OeATenbHOCTU C
NCNonb3oBaHMeEM OENCTBUM C YUCNaMu, NPOLEHTOB, ASIWH, NnoLwaaen, o6bemoB, BpEMEHU, CKOPOCTU;

- peleHns y4ebHbIX U NpakTUYeCcKnx 3agad, TpebyLwmx cuctemaTmyeckoro nepebopa BapmMaHTOB;

- CPaBHEHWS LWAHCOB HACTYMNSIEHUA CryYamHbiX COObITUN, OLEHKU BEPOATHOCTWU Cry4anlHOro
CcoBbITUA B MPAKTUYECKMUX CUTYaLMsIX, CONOCTaBNEHUS MOAENY C peanbHOM cuTyaumen;

- MOHNUMaHUS CTaTUCTUYECKNX YTBEPXKOEHUMN.



AHHOTALUMWA K PABOYEN NPOrPAMME

no yyebHomy npedmemy «eomempusi» Onsi 8 knacca
Pabouyas nporpamma no reomeTpumn 8 knacca cocraBfneHa Ha OCHOBaHUN CreayoLwmnx JOKYMEHTOB:

1. lNpukasa MuHobpasoBaHna Poccum ot 05.03.2004 Ne1089 «O6 yTBepxaeHUn deaepansbHOro
KOMMOHEHTa rocyaapCcTBEHHbIX 0b6pa3oBaTerbHbIX CTaH4APTOB HaYanbHOro obLiero, OCHOBHOMO
obuiero n cpegHero (NonHoro) obLero o6pasoBaHUs»;

2. TNpumepHbIX N aBTOPCKMX NporpaMmm obLieobpasoBaTenbHbIX NPeAMETOB OCHOBHOIO U CpeaHero
obuiero obpasoBaHus;

3. Y4ebHoro nnaHa MAQY COLL Ne5 r. Nwunma Ha 2017-2018 yuyebHbin rog;

4. TMonoxeHunsi o Paboyen nporpamme y4ebHbIX KypcoB, NpeaMeToB, Ancumnind MyHuumnanbHoro
aBTOHOMHOrO o6LeobpasoBaTenbHOro yupexaeHms «CpegHas obweobpasoBaTtenbHas wkona Ned
r. Mwmmay, yteepxgéHHoro npukasom no wkore Ne171oa ot 05.07.2017r.

Pabo4yas nporpamma no reomeTtpum 7 — 9 knaccoB paspaboTaHa B COOTBETCTBMM C aBTOPCKON
nporpammon no reometpun (aBtop — J1.C.ATaHacsH), aBTopbl ydebHuka - J1. C. ATaHacsH, B. .
Bytysos, C. b. KagomueB n paccumTtaHa Ha 2 4 B Heerno

(68 4B ron).

MaTtemaTtnyeckoe obpasoBaHME B OCHOBHOW LLIKOSE CKIlaablBaeTCsa N3 CrieayoLwwmx
cogepkaTenbHbIX KOMMOHEHTOB: «ApudmeTukar», «Anredbpay, «eomeTpunay, « AnemMeHTbl
KOMOMHATOPUKN, TEOPUN BEPOSTHOCTEN, CTATUCTUKN U NTIOTUKM» . ITU coaepKaTenbHble KOMMOHEHTHI,
pa3BMBaACb Ha NPOTSKEHUU BCEX NeT obyyeHus, eCTeCTBEHHbIM 0Bpa3oM nepensieTaTca n
B3aMMOLENCTBYIOT.

FeomeTpua — 0OVH N3 BaXXHENLLNX KOMMOHEHTOB MaTeMaTmn4yeckoro obpasoBaHusi, Heobxogumas
Ans npuobpeTeHns KOHKPETHBIX 3HAHUK O MPOCTPAHCTBE N NPAKTUYECKN 3HAYNMbBIX YMEHUN,
PopMMPOBaHUSA A3blKa ONMCaHUS 0OBLEKTOB OKPYXatoLLero Mmpa, st pasBuTmus NPOCTPaAHCTBEHHOIO
BOOOPaXEHNA N UHTYULNN, MAaTEMATUYECKON KYNbTYPbl, AN 3CTETUYECKOrO BOCMMUTAHUS YYaLLMXCS.
N3y4eHne reomeTpumn BHOCUT BKIad B pasBUTUE SIOTMYECKOro MbIWeHUs, B pOpMUPOBaHNE NOHATUSA
JoKa3aTenbCcTBa.

OcHOBHbI€e uenu Kypca:

-OBnageHne CUCTEMOM MaTeMaTUYeCKUMX 3HAHUW U  YMEHUW, HeobxoOuMMbIX B MNPaKTUYECKON
AeATenbHOCTU, NPOAOIIKEHNA 06pa3oBaHus;

-NpnobpeTeHne onbiTa NNaHNPOBAHUSA U OCYLLECTBEHNSA anropuTMUYECKON AEATENBHOCTH;

-OCBOEHME HaBbIKOB U YMEHUN NpoBeAeHNda JoKa3aTenbCTB, 060CHOBaHUSA Bbibopa peLueHui;
-NpnobpeTeHne YMEHNN ACHOTO U TOYHOIO MU3MOXEHUSI MbICIEN;

-pa3BUTb NPOCTPAHCTBEHHbIE NPeaCcTaBreHns N YMEHUs, MOMOYb OCBOUTb OCHOBHbIE (PakTbl U MeTOoAbl
NIaHUMETPUN;

-Hay41Tb NOSIb30BATLCHA FEOMETPUYECKUM A3LIKOM NA ONUCaHUA NpeLMeTOB.

3agayum oby4veHus:

- M3yunTb Haubornee BaXHble BUAbl YETbIPEXYrOfIbHUKOB — MapannenorpaMmm, npsamMoyrofibHUK, pomo,
KBagpar, Tpaneumio;

-0aTb nNpegcTtaBneHue o urypax, obnagaroLmx oCeBON U LLEHTPanNbHON CUMMETPUEN;

- pacwupuTb 1 yrnyoutb npeacTtaBneHns ydawmxcsa 06 naMepeHumn n BbIMUCIIEHUN NNoWanen;

- [oKa3aTb O4HY M3 rMaBHbIX TeOpeM reoMmeTpumn — Teopemy lNudparopa;

- BBECTWU MOHATME MNOAOOHBLIX TPEYronibHMKOB, PAacCMOTPETb MPU3HAKM Nogobusi TPeyronbHUKOB U UX
NPUMEHEHNE;

- pacwmpunTb cBegeHus 06 OKpY>KHOCTH;

- NO3HAKOMMUTb yYaLLUUXCS C YeTblpbMA 3aMedaTerbHbIMU TOYKaMU TPeyrofibHUKa.

COLEP>XAHUE YYEBHOIO NMPEOMETA



Neomempus

HayanbHble NOHATUS 1 TeopeMbl reoMeTpun

BO3HWKHOBEHWE reoMeTpun N3 NpPakTUKK.

"eomeTpunyeckmne purypbl u Tena. PaBeHCTBO B reoMeTpum.

Touka, npsimasi 1 NNOCKOCTb.

[MoHATNE 0 reoMeTpU4ecKoM MecTe TOYEK.

PacctosHue. OTpesok, nydy. JlomaHas.

Yron. MNMpsmon yron. OcTpble n Tynble yrnbl. BepTukanbHblie N cMexHble yrnbl. buccektpuca yrna v
ee CBoOWCTBa.

MapannenbHble W nepecekawwmecs npsamMble. [lepneHauKynsipHOCTb MNpAMbIX. Teopembl O
napannenbHOCTU N NepneHanKynapHoOCTU nNpsiMbix. CBOMCTBO CepeAnHHOro nepneHankynsapa K oTpesky.
[MepneHauKynsp N HaKNoHHas K NPAMOMN.

MHoroyronsHuKm.

OKpY>XHOCTb U KpYT.

HarnsgHble npefctaBneHuMsi O MPOCTPaHCTBEHHbIX Tenax: Kybe, napannenenvnene, npusMme,
nupamunge, wape, cpepe, KoHyce, uunuHape. Npumepbl cedeHnn. Npumepsbl pa3BepToK.

TpeyronbHuK. MNpaMoyronbHble, OCTPOYrofbHbIE U TYNOYrofibHble TPeYronbHUKN. BeicoTa, Meaunana,
ObuccekTpuca, cpefHss NUHUA TpeyronbHuka. PaBHOOeOpeHHble M PaBHOCTOPOHHUE TPEYrofibHUKW;
CBOWNCTBa U NpU3HaKn paBHOGeApPEHHOro TpeyronbHUKa.

lMpu3Hakn paBeHCTBa TpeyronbHUKOB. HepaBeHCTBO TpeyrofibHuka. Cymma yrnoB TpeyrofibHuKa.
BHelwHWe yrnbl TpeyronbHUKa. 3aBUCMMOCTb MeXAy BENIMYMHAM CTOPOH U YIIOB TPEeYrosibHUKa.

Teopema ®aneca. [logobue TpeyronbHUKOB; KO3IPUUMEHT noaobus. [lpusHaku nogobus
TPEeyronbHUKOB.

Teopema [lucpbaropa. lNpusHakM paBeHCTBa MNPSMOYrOSibHbIX TPeyronbHUKOB. CUHYC, KOCUHYC,
TaHreHC, KOTAHreHC OCTPOro yrra npsiMOyronbHOro TpeyronbHuka u yrnos oT 0° go 180°; npueeaeHue K
ocTpomy yrny. PelweHne npaMoyronbHbIX TpeyronbHMKoB. OCHOBHOE TPUrOHOMETPUYECKOe TOXOECTBO.
dopmMynbl, CBA3bIBAKOLWMNE CUHYC, KOCUMHYC, TaHrEHC, KOTaHreHC OAHOro W TOoro e yrna. Teopema
KOCMHYCOB U Teopema CUHYCOB; NMpUMepPbl X MPUMEHEHUS AN BbIYUCIIEHUS ANIEMEHTOB TPEYrofibHUKA.

3amevaTtenbHble TOYKM TPEYrofibHMKA: TOYKU MepeceyYeHus CcepeamHHbIX nepneHanKynsapos,
ouccekTpuc, MmeamaH.

YeTbipexyronbHuk. Napannenorpamm, ero cBOMCTBa 1 npuaHaku. [psamMoyronbHUK, kKBagpaT, pomo,
NUX CBOWCTBA M Npu3Haku. Tpaneuus, cpeHss NMHua Tpaneuum; pasHobegpeHHas Tpaneums.

MHoroyronbHukn. Bbinyknble MHOroyrofibHMkM. Cymma  YrioB  BbIMYKOrO0  MHOMOYroSibHUKA.
BnucaHHble 1 onncaHHble MHOMOYrofibHUKKU. [1paBuUibHbIE MHOFOYTONTbHUKM.

OkpyxHOCTb M Kpyr. LleHTp, paguyc, gmametp. [yra, xopgaa. CekTtop, cermeHT. LleHTpanbHbIn,
BMWCAHHLIN Yron; BennyMHa BnNUcaHHOro yrna. BaaMmHoe pacnonoXeHue npsamMon U OKPY>KHOCTU, OBYX
OKpYXHOCTeln. KacaTtenbHasa n cekywas K OKpY>XHOCTU; paBEHCTBO KacaTerbHbIX, NPoBeAeHHbIX U3 O4HOMN
TOYKN. MeTpryeckne COOTHOLLEHUS B OKPYXXHOCTU: CBONCTBA CEKYLLUUX, KacaTenbHbIX, Xop4. OKpY>KHOCTb,
BMMCaHHas B TPEYroNbHUK, U OKPYXXHOCTb, OMMCaHHas OKONO TpeyroribHuKa. BrnvcaHHble N onvcaHHble
YeTbIPEXYrONbHUKN. BnucaHHble N ONUCaHHbIE OKPYXHOCTU NPaBUIIbHOrO MHOIOYrofbHMKA.

M3mepeHne reomeTpumyecknx BenuuumH. [OnunHa oTpes3ka. [nuHa nomaHow, nepumeTp
MHOrOYrofibHUKa.

PacctosiHue oT Toukum [Oo npsamon. PacctoaHue wmexagy napannenbHbiMu npsMmbiMy.  [OnnHa
OKPY)XHOCTMW, 4ucrno nu; gnvHa gyrn. BenmnuumHa yrna. pagycHas mepa yrna, COOTBETCTBUE MeXay
BENIMYNHOWN yrna v ANUHOW OYrn OKPYXXHOCTM.

MoHAaTMe o nnowaam nnockmnx uryp. PaBHocoCTaBeHHbIE U paBHOBENUKME (PUrypbl.

Mnowaab npamMoyronbHUKa. MNnowaas napannenorpaMmma, TpeyrofibHuka n Tpaneuumn (OCHOBHbIE
dopmynbl). Dopmyrbl, Bbipaxatowme nnowaab TpeyrofibH1Ka: Yepes ABe CTOPOHbI U Yrosl Mexay HUMW,
Yyepes NepuMeTp 1 paguyc BNUCAHHOW OKPYXHOCTU, oopmyna ['epoHa. Nnowaab YeTblpéXyrosibHuKa.

Mnowaab Kpyra n nnowanb cekropa.

CBsa3b mexay nnowaaammn nogobHblx duryp.



O6bem Tena. dopmynbl ob6beMa NpsSIMOYronibHOro Napannenenunena, Kyba, wapa, uinuHgpa u
KOHyca.

BexTopsbl

BekTop. [OnuHa (Moaynb) BekTopa. KoopaumHatbl BekTopa. PaBeHCTBO BekTOpoB. Onepaumn Hag
BEKTOPaMMW: YMHOXEHME Ha YMCHO, CMOXEHWe, pasnoXeHue, cKanspHoe npoussegeHue. Yron mexay
BEKTOpaMMU.

"eomeTpuyeckune npeobpasoBaHus

Mpumepbl  gwxeHnn duryp. Cummetpua curyp. OceBas UM UeHTpanbHas CUMMETPUM,
napannenbHbli nepeHoc, NoBopoT. [oHATME O romoTeTuu, nogobue duryp. MNMocTpoeHns ¢ NOMOLLbIO
LMPKYIS N JIMHENKN

OcHoOBHble 3aga4n Ha NOCTPOEHME: AeNeHne oTpeska nornonam, NOCTPOeHNe TPeyrosibHMKa No TPEM
CTOpOHaM, MOCTPOEHWe nepneHauKynapa K NpsMoKn, NOCTpPOeHne BUCCEKTPUCHI, OerleHne oTpeska Ha
npaBHbIX YacTen. [paBubHblIE MHOTOTPAHHMKMN.

Tpe60BaHVIFI K YPOBHIO NOAroTOBKU BbINYCKHUKOB

B pesynbTate nsyvyeHus reomeTpumn y4eHUK JOSDKEH:

3HaTb/MOHUMATb

- CYLLLeCTBO NOHATUA MaTemMaTMYeCcKoro AoKasaTenbCTBa; NpUMepbl OKa3aTenbCTB;

- CyLLEeCTBO MOHATMSA anroputMa; npumMepbl anropuTMos;

- KaKk uCMnonb3ylTca MaTtemaTtvyeckme opMysbl, YpaBHEHUS U HepaBeHCTBa; npumepbl WX
NPUMEHEHNa AN peleHns MaTeMaTuyYecknx U NpakTMYeckux 3agay;

- KaK MaTemaTudeckum onpegeneHHole QYHKUMWM MOryT ONUCbiBaTb pearbHble 3aBUCUMOCTMU;
NPUBOANTL NPUMEPLI TAKOTO ONUCaHUS;

- KakK noTpebHOCTM MNpaKTUKM NpUBENU MaTeMaTUYecCKyld HayKy K HeobxoouMMOCTU pacLuupeHus
MOHATMSA YnCna;

-  BEPOATHOCTHbLIN XapakTep MHOIMMX 3aKOHOMEPHOCTEN OKpyXalwlwero Mupa; npuMmepsl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BbIBOLOB;

- KakMMm o00pas3oM reoMeTpus BO3HWMKNA W3 MNpakTUYEeCKUX 3ajad 3emnemMepud; npumepsl
reomMeTpu4ecKknx 06bEKTOB N YTBEPXKOEHUIN O HUX, BAXXHbIX AS1S NPAKTUKW;

- CMbICl  uageanusauum, nO3BOMSAKOLWEN pewaTb 3agadM pearnbHOM  OeNCTBUTENbHOCTU
MaTeMaTuyeckumMm MetTogamu, NpUMepbl OLLIMOOK, BO3HUKAKOLLNX NpWU ngeanusauun.

YmMmeTb:

- NONb30BaTbCS A3bIKOM reoMeTpUN A1 ONUCaHNA NPEeAMETOB OKPYXKatoLwero Mmpa;

- pacnosHaBaTb reoMeTpuyeckne purypbl, pasnuyatb UX B3aMMHOE PacrnosioXXeHue;

- n3obpaxartb reomeTpuyeckue purypbl; BbIMOMHATL YEPTEXM MO YCNOBUIO 3ad4ad; OCYLLEeCTBNATb
npeobpasoBaHus uryp;

- pacnosHaBaTb Ha 4epTexax, MoAendax W B OKpyxatowen obCTaHOBKE OCHOBHbIE
NPOCTPaHCTBEHHbIE Tena, n3obpaxatb UX;

- B MIPOCTENLINX Criydasix CTPOUTb CEYEHNA N pa3BePTKN NPOCTPAHCTBEHHbIX TerT;

- NMPOBOAUTL OnepauuMu Hag BeKTopaMu, BblMUCNATH OASIMHY U KOOPAWMHATbl BEKTOpA, Yron mexay
BEKTOpamu;

- BbIUMCMATb 3HAYEHUS FEOMETPUYECKUX BENWYMH (ONvH, Yyrnos, nnowagen, o6bLemMoB), B TOM
yncne: anga yrmoe ot 0 go 180° onpenenaTe 3HA4YEHUSs TPUIOHOMETPUYECKUX (PYHKLMA MO 3adaHHbIM
3HAYEHUSIM YrIOB; HaxoOuTb 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKUWMA MO 3HAYEHWUIO OLHOW U3 HUX,
HaxoAWTb CTOPOHBI, Yribl U Nnowagu TPeyrosibHUKOB, OSVHbI JIOMaHbIX, OYr OKPYXXHOCTU, nnowjagen
OCHOBHbIX reOMeTpUYECKNX ouryp n uryp, COCTaBrneHHbIX U3 HUX;

- pewaTb reomeTpuyeckme 3agayun, onnupascb Ha U3y4yeHHble CBOMUCTBA OUryp M OTHOLLUEHUN Mexay
HAMKW, NPUMEHAS OONOSIHUTENbHbIE MOCTPOEHUdA, anrebpavyeckun M TPUrOHOMETPUYECKU annapar,
naev CUMMeTpUK;

- NPOBOAUTL AOKa3aTesibHble PacCyXAeHUs Npu pelleHnun 3agad, UCMNonb3ys U3BECTHbIE TEOPEMBI,
oBGHapyxmBas BO3MOXHOCTU A1 UX UCMONb30BaHUS;

- peLwaTb NpocTenLlne nnaHnMeTpudeckne 3agaym B NpOCTPaHCTBE;



MCNoNb30BaTb NPUOGPETEHHbIE 3HAHUS M YMEHUSI B NMPaKTUYECKOW AesATeNbHOCTU U NMOBCEeAHEBHON
XU3HW Ans:

- onMcaHus pearbHbIX CUTyaUuii Ha S3blke reOMeTPUN;

- pac4eToB, BKIOYaAOLWNX NpoCTelLlne TpUroHoMeTpuyeckme oopmyrbi;

- peLLeHnst reoMeTpPUYECKUX 3a[ad C UCMONb30BaHNEM TPUTOHOMETPUN;

- peLLeHnst NpakTUYeCcKMX 3agay, CBA3aHHbIX C HAXOXAEHMEM reOMETPUYECKMX BENNYNH (MCNOMb3Ys
npu HEOGXOANUMOCTM CNPABOYHUKN N TEXHUYECKME CPEACTBA);

- NOCTPOEHUIN FTEOMETPUHECKUMUN MHCTPYMEHTaMM (NTMHENKA, YroNbHUK, LMPKYIb, TPAHCNOPTUP).



